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ing the tire by the tire vulcanizing press can be short- 
ened, and the cycle time of the tire vulcanizing and 
molding can be shortened to improve the productivity. 
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Description 

BACKGROUND OF THE INVENTION 

(FIELD OF THE INVENTION) 5 

[0001] The present invention relates to a tire vul- 
canizing method for vulcanizing and molding a green 
tire, and a tire vulcanizer. 

(DESCRIPTION OF THE RELATED ART) 

[0002] In order that a green tire is vulcanized and 
molded by a bladder type tire vulcanizing press, the tire 
is subjected to shaping by a bladder, the tire is mounted is 
within a mold (metal mold), and a heating medium 
(heating gas, steam or the like) is supplied into the blad- 
der, and in case of a bladderless tire vulcanizing press, 
upper and lower bead portions of a green tire are held, 
the tire is mounted within a mold, and a heating medium 20 
is supplied into the tire whereby vulcanizing and mold- 
ing are applied. by denaturation of rubber caused by 
heating. 

[0003] However, the green tire is uneven in thick- 
ness as shown in section of FIG. 45, and in order to pre- 25 
vent an unvulcanlzed tire from occurrence in a 
vulcanizing press, the vulcanizing time is set with a rise 
of temperature of a tread portion R and a bead portion 
V in the thick portion. Therefore, even if the inside and 
the outside of a side wall portion S in the thin portion of 30 
the green tire reach a vulcanizing temperature, there 
has to wait for till the inside of the tread portion R and 
the bead portion V in the thick portion reaches a vulcan- 
izing temperature, not only causing the rise in produc- 
tion cost resulting from the loss of the heat energy, but 35 
also prolonging the cycle time of the tire vulcanization, 
thus causing the productivity to lower. 
[0004] Particularly, in the case of vulcanizing and 
molding using a bladder, this bladder is heated by the 
heating medium to heat the inner circumference of the ao 
green tire, because of which the heat conductivity is 
poor, and it takes long time till a temperature is risen up 
to vulcanizing temperature. 

[0005] The inner circumference of the green tire is 
strengthened by an inner liner portion L as shown in 45 
FIG. 45. This inner liner portion L is normally pasted to 
the inner circumference of the green tire so that the 
ends thereof are superposed to each other, and in the 
vulcanizing and molding by the bladderless tire vulcan- 
izing press, functions as a substitute of a bladder for so 
putting a shape of a green tire in order. Accordingly, 
when the heating medium directly applies to the inner 
liner portion L by the bladderless type tire vulcanizing 
press, the heating medium enters from the Joints or 
scratches to possibly turn up the inner liner portion L, ss 
and since the heating pressure medium exerting on the 
inner liner portion L is static pressure, the vulcanizing 
and molding are to be done in a state of leaving the 



joints or scratches, greatly influencing on the quality and 
external appearance of the tire vulcanization. 

SUMMARY OF THE INVENTION 

[0006] It is an object of the present invention to 
shorten the cycle time of tire vulcanization to improve 
the productivity. 

[0007] A first invention is to vulcanize and mold a 
green tire using a bladder and a tire vulcanizing press, 
and provides a vulcanizing method comprising: apply- 
ing shaping to a green tire externally of a tire vulcanizing 
press, and then applying vulcanizing and molding to the 
whole tire subjected to shaping by the tire vulcanizing 
press. 

[0008] In this case, the bladder is elevated in tem- 
perature in advance by heating gas, prior to vulcanizing 
and molding by the press, to apply shaping to the green 
tire, and therefore, the time for restricting the tire by the 
press is shortened. 

[0009] Further, the vulcanizing and molding of the 
whole green tire is not carried out by the press, but the 
shaping of the green tire, the heating of the bladder, and 
the vulcanizing and molding of the tire subjected to 
shaping are separately carried out whereby the vulcan- 
izing can be carried out in parallel, whereby the cycle 
time of the tire vulcanization can be shortened totally. 
[0010] Further, in the pre-processing step, when 
pre-heating is applied to the green tire, the restricting 
time of the tire in the tire vulcanizing press can be fur- 
ther shortened. Particularly, when the pre-heating is 
applied to the thick portion of a tread portion and a bead 
portion of a green tire, and the thick portion is heated to 
a temperature immediately before starting of vulcaniza- 
tion, the procedure can be shifted immediately to the 
vulcanizing and molding by the press. 
[0011] Further, when in the pre-heating step, a 
bladder delivered out of the press is used, the time for 
heating the bladder by the pre-heating means can be 
shortened because the bladder is heated by the press. 
[0012] A second invention is to apply vulcanizing 
and molding to a green tire using a bladder type tire vul- 
canizing press, and provides a vulcanizing method 
comprising: applying pre-heating to a green tire exter- 
nally of the press, and then applying vulcanizing and 
molding to the whole tire preheated by the press. 
[0013] In this case, since the tire preheated by the 
press is subjected to vulcanizing and molding, the time 
for restricting the tire by the press is shortened. 
[0014] Further, the vulcanizing and molding of the 
whole green tire is not carried out by the press, but the 
preheating of the green tire, and the vulcanizing and 
molding of the preheated tire are separately carried out 
whereby the vulcanizing can be carried out in parallel, 
whereby the cycle time of the tire vulcanization can be 
shortened totally. 

[0015] Further, in the pre-step, when pre-heating is 
applied to the thick portion of the tread portion and the 
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bead portion of the green tire, the time for heating the 
thick portion to the vulcanizing temperature by the press 
can be shortened. Particularly, when heating takes 
place to the temperature immediately before starting of 
vulcanization, the procedure can be shifted immediately 5 
to the vulcanizing and molding by the press. 
[0016] Further, a third invention is to vulcanize and 
mold a green tire using a bladderless type tire vulcaniz- 
ing press, and provides a tire vulcanizing method com- 
prising: applying pre-vulcanization to a green tire 10 
externally of the press, and then applying vulcanizing 
and molding to the whole tire preheated by the press, 
and a tire vulcanizer. 

[0017] Since the preheated tire is subjected to vul- 
canizing and molding by the tire vulcanizing press, the 75 
time for restricting the tire by the press can be short- 
ened. Further, when the pre-vulcanizing is applied to 
the green tire simultaneously with the preheating, the 
time for restricting the tire by the press can be further 
shortened, and even if only the pre-vulcanizing is 20 
applied, the time for restricting the tire by the press can 
be shortened. 

[0018] Further, the vulcanizing and molding of the 
whole green tire is not carried out by the press, but the 
preheating or the like of the green tire, and the vulcaniz- 25 
ing and molding of the preheated tire are separately car- 
ried out whereby the vulcanizing can be carried out in 
parallel, whereby the cycle time of the tire vulcanization 
can be shortened totally. 

[0019] Further, in the pre-step, when pre-vulcaniz- 30 
ing is applied to the inner liner portion of the inner cir- 
cumference of the green tire, uneven portions such as 
joints or defects of the inner liner portion can be 
smoothed (uniformed) and repaired. When low pres- 
sure heating gas exerts on the inner liner portion while 35 
rising temperature, vulcanization does not reach the 
inner layer of the tire but rubber can be caused to have 
the flowability merely by the surface of the inner liner 
portion to apply the pre-vulcanization to only the inner 
liner portion positively. 40 
[0020] In the pre-step, when pre-heating is applied 
to the thick portion of the tread portion and the bead 
portion of the green tire, the time for heating the thick 
portion to the vulcanizing temperature by the tire vul- 
canizing press can be shortened. Particularly, when 45 
heated to the temperature immediately before starting 
of vulcanization, the procedure can be shifted to the vul- 
canizing and molding immediately by the press. 
[0021] When the pre-processing means is caused 
to have a function for delivering a green tire and a pre- so 
vulcanized tire, in addition to pre-vulcanization and pre- 
heating, the tire vulcanizer can be miniaturized. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] 

FIG. 1 is a top view showing the whole constitution 



55 



of a tire vulcanizer according to a first invention; 
FIG. 2 is a view taken on A-A of FIG. 1 , and a side 
view showing the whole constitution of a tire vulcan- 
izer; 

FIG. 3 is a sectional view showing the constitution 
of a bladder mechanism in a tire vulcanizer; 
FIG. 4 is a sectional view showing the constitution 
of a pre-processing unit in a tire vulcanizer; 
FIG. 5 is an enlarged view showing the constitution 
of a post driving device of a pre-processing unit; 
FIG. 6 is a sectional view showing the constitution 
of a tire vulcanizing press in a tire vulcanizer; 
FIG. 7 is an enlarged view showing the constitution 
of a post driving device of a tire vulcanizing press; 
FIG. 8 is a sectional view showing the constitution 
of a tire unit in a tire vulcanizer; 
FIG. 9 is an enlarged view showing the constitution 
of a post driving device of a tire unit; 
FIG. 1 0 is a view showing the constitution of a deliv- 
ery conveyor in a tire vulcanizer; 
FIG. 1 1 is a view showing the procedure for receiv- 
ing a green tire into a pre-processing unit; 
FIG. 12 is a view showing the procedure for apply- 
ing pre-heating and shaping to a green tire to 
deliver the preheated tire; 

FIG. 13 Is a view showing the procedure for carry- 
ing the preheated tire; and a bladder mechanism 
into a tire vulcanizing press; 

FIG. 14 is a view showing the procedure for mount- 
ing the preheated tire, and a bladder mechanism 
into a tire vulcanizing press; 

FIG. 15 is a view showing the procedure for apply- 
ing vulcanizing and molding to the preheated tire; 
FIG. 1 6 is a view showing the procedure for deliver- 
ing the preheated tire, and a bladder mechanism 
out of a tire vulcanizing press; 
FIG. 17 is a view showing the procedure for remov- 
ing the vulcanized tire from a bladder mechanism; 
FIG. 18 is a view showing the procedure for deliver- 
ing a bladder mechanism and delivering the vulcan- 
ized tire removed from the bladder mechanism; 
FIG. 19 is a sectional view showing a modification 
of the pre-processing unit; 

FIG. 20 is a top view showing the whole constitution 
of a tire vulcanizer according to a second invention; 
FIG. 21 is a view taken on B-B of FIG. 20, and a 
side view showing the whole constitution of a tire 
vulcanizer; 

FIG. 22 is a sectional view showing the constitution 
of a pre-processing unit in a tire vulcanizer; 
FIG. 23 is a sectional view showing the constitution 
of a tire vulcanizing press in a tire vulcanizer; 
FIG. 24 is a view showing the procedure for receiv- 
ing a green tire Into a pre-processing unit to apply 
pre-heating thereto; 

FIG. 25 is a view showing the procedure for carry- 
ing the preheated tire into a tire vulcanizing press; 
FIG. 26 is a view showing the procedure for apply- 
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ing shaping to the preheated tire; 
FIG. 27 is a view showing the procedure for apply- 
ing vulcanizing and molding to the preheated tire; 
FIG. 28 is a view showing the procedure for carry- 
ing the vulcanized tire out of a bladder mechanism; 5 
FIG. 29 is a top view showing the whole constitution 
of a tire vulcanize r; 

FIG. 30 is a view taken on A-A of FIG. 29, and a 
side view showing the whole construction of a tire 
vulcanizer; 

FIG. 31 is a sectional view showing the constitution 
of a pre-vulcanizing unit of a tire vulcanizer; 
FIG. 32 is a sectional view showing the constitution 
of a tire vulcanizing press of a tire vulcanizer; 
FIGS. 33A, 33B, and 33C are respectively views 
showing the procedure for applying pre-vulcanizing 
and pre-heating to a green tire; 
FIG. 34 is a schematic view showing the preheated 
green tire; 

FIGS. 35A and 35B are respectively views showing 
the procedure for carrying the pre-vulcanized tire 
into a tire vulcanizing press; 

FIGS. 36A and 36B are respectively views showing 
the procedure for holding the pre-vulcanized tire on 
a tire vulcanizing press; 

FIGS. 37A, 37B and 37C are respectively views 
showing the procedure for applying vulcanizing and 
molding to the pre-vulcanized tire and carrying the 
vulcanized and molded tire out of a tire vulcanizing 
press; 

FIG. 38 is a top view showing the whole constitution 
of a tire vulcanizer according to a modification; 
FIG. 39 is a view taken on B-B of FIG. 1 0 and a side 
view showing the whole constitution of a tire vulcan- 
izer; 

FIGS. 40A, 40B and 40C are respectively views 
showing the procedure for carrying the pre-vulcan- 
ized tire into a tire vulcanizing press to hold it; 
FIG. 41 is a sectional view showing a modification 
of a pre-vulcanizing unit; 

FIG. 42 is a sectional view showing a modification 
of a pre-vulcanizing unit; 

FIG. 43 is a sectional view showing a modification 
of a pre-vulcanizing unit; 

FIG. 44 is a view showing a modification for carry- 
ing the vulcanized and molded tire to a carrying 
conveyor; and 

FIG. 45 is a schematic view showing a section of a 
green tire. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0023] The tire vulcanizing method and the tire vul- 
canizer according to the first invention, the second 
invention, and the third invention will be described here- 
inafter. 

[0024] In the first invention, using a bladder mecha- 
nism and a tire vulcanizing press, pre-heating and shap- 



ing are applied to a green tire externally of the press, 
and then vulcanizing and molding are applied to the 
whole tire preheated by the press. With this, the time for 
restricting the tire by the press is shortened to improve 
the productivity while achieving the shortening of the 
cycle time for tire vulcanizing and molding. 
[0025] In the following, the tire vulcanizer according 
to the first invention will be described, and thereafter, 
the tire vulcanizing method will be described. 
[0026] The tire vulcanizer 1 shown in FIGS. 1 and 2 
comprises a bladder mechanism 2 for shaping, a pre- 
processing unit 3 for applying pre-heating and shaping 
to a green tire 6, a tire vulcanizing press 4 for applying 
vulcanizing and molding to the whole tire 7 subjected to 
preheating or the like (hereinafter referred to as "pre- 
heated tire 7"), a tire unit 5 for removing a tire 8 sub- 
jected to vulcanizing and molding (hereinafter referred 
to as "vulcanized tire 8") from the bladder mechanism 2, 
four carrying loaders 9 to 1 2 for carrying tires 6 to 8, and 
a carrying conveyor 13 for carrying the bladder mecha- 
nism 2 from which the vulcanized tire 8 is removed from 
the tire unit 5 to the pre-processing unit 3 In the vulcan- 
izer 1, the bladder mechanism 2 is moved around 
between the pre-processing unit 3, the press 4 and the 
tire unit 5 to apply vulcanizing and molding to the green 
tire 6. 

[0027] The bladder mechanism 2 is detachably 
mounted on the units 3, 5 and the press 4 and used for 
pre-heating, shaping and vulcanizing and molding of the 
green tire 6. The bladder mechanism 2 is composed, as 
shown in FIG. 3, a flexible (expandable and deformabie) 
bag-like bladder 20, upper and lower clamp rings 21, 22 
for clamping and holding the upper end of the bladder 
20, and a center post 23 for expanding and deforming 
the bladder 20. The lower clamp ring 22 is integrated in 
the outer periphery of a bladder support 24 through a 
seal ring, and the bladder 20 is internally sealed by the 
bladder support 24 and the upper clamp ring 21. The 
bladder support 24 is formed with a movable hole 25 
through which the center post 23 extends, the movable 
hole 25 having a plurality of gas passages 26, therea- 
round, which communicate with inside and outside of 
the bladder 20. Each of the gas passages 26 has, at the 
extreme end thereof, a connecting coupler through a 
gas pipe, each connecting coupler 27 being provided 
with a valve function (a check valve) for preventing an 
escape of gas from the bladder 20 (see FIG. 3). 
[0028] The center post 23 passes through the blad- 
der 20 through a seal ring from the outside of the upper 
clamp ring 21, and slidably extends through the mova- 
ble hole 25 of the bladder support 24, the center post 23 
being supported on the upper clamp ring 21 through a 
holding ring 28. The center post 23 is formed with 
thread 29 from the projecting lower end of the bladder 
support 24 over the vicinity within the bladder 20, in the 
expanded state of the bladder 20, and a locking gear 30 
in contact with the lower end surface of the bladder sup- 
port 24 is threadedly mounted on the thread 29. The 
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locking, gear 30 is formed with a gear in the outer cir- 
cumference thereof. A T-shaped joint 32 is provided on 
the lower end of the center post 23. Numeral 33 desig- 
nates a seal ring interposed between the center post 23 
and the bladder support 24, which is arranged not in 
contact with the thread 29 in the expanded state of the 
bladder 20 (see FIG. 3). 

[0029] With the above-described constitution, in the 
bladder mechanism 2, the center post 23 (locking gear 
30) is lowered, from the expanded state of the bladder 
20, to the position of shaping, as shown in FIG. 3, 
whereby the bladder 20 is contracted and deformed into 
a diameter enlarging state, in which state, a low pres- 
sure heating gas is sealed into the bladder 20 from each 
gas passage 26 whereby the bladder 20 is brought into 
close contact with the inner periphery of the green tire 6, 
to which shaping is applied (see FIG. 4). The center 
post 23 is pulled up from the shaping state of the blad- 
der 20 to thereby place the bladder 30 in the expanded 
state as shown in FIG. 3. And, in the bladder mecha- 
nism 2, after the center post 23 has been lowered, the 
locking gear 30 is moved up and down to come in con- 
tact withy the bladder support 24, thereby maintaining 
the bladder 20 in the expansion and contraction state 
with the aid of the holding ring 28. 
[0030] The pre-processing unit 3 Is provided for- 
ward of the tire vulcanizing press 4 to apply preheating 
and shaping to the green tire 6 with the bladder mecha- 
nism 2. The preheating unit 3 is composed of, as one 
example, as shown in FIG. 4, a bladder supporting 
stand 35 for supporting the bladder mechanism 2, a 
heating heater 36 (such as an infrared heater, a ceram- 
ics heater and so on) for heating the outer periphery of 
the green tire 6, a gas supplying source 37 for supplying 
a low pressure heating gas into the bladder 20 of the 
bladder mechanism 2, and a post driving device 38 for 
lowering the center post 23 of the bladder mechanism 2 
as shown in FIG. 5. The bladder supporting stand 35 is 
provided to transfer the bladder mechanism 2 carried 
supporting the carrying conveyor 13 and is formed with 
a carrying-in passage 35 A for receiving the lower end of 
the center post 23 of the bladder mechanism 2 (such as 
the bladder support 24, the connecting coupler 27, etc.) 
into the interior from the tire unit 5 side. The heating 
heater 36 is arranged in the inner periphery of heat 
insulating container 39 for receiving the green tire 6 
therein to heat the outer periphery of the green tire 6 
received in the heat insulating container 39. The heat 
insulating container 39 is provided with an opening and 
closing door 39a for receiving the bladder mechanism 2 
carried by the carrying conveyor 1 3 into the interior. The 
gas supplying source 37 is provided to enclose low 
pressure heating gas into the bladder 20 through a plu- 
rality of gas pipes 40, each of which Is provided at the 
end thereof with a connecting coupler 41 engageable 
with each connecting coupler 27 of the bladder mecha- 
nism 2 (see FIG. 4). 

[0031] The post driving device 38 comprises, as 



shown in FIG. 5, a driving cylinder 43 for lowering the 
center post 23, and a lock gear driving mechanism 44 
for moving up and down the lock gear 30 with respect to 
the center post 23, which are arranged below the blad- 

5 der supporting stand 35. The driving cylinder 43 has a 
rod 45 which is moved forward and backward by supply- 
ing and discharging a pressure medium, and the rod 45 
is provided at the end thereof with a chuck 46 for holding 
a joint 32 of the center post 23. The lock gear driving 

10 mechanism 44 has a pinion rod 47 meshed with the lock 
gear 30, and the lock gear 30 is moved up and down by 
rotating the pinion rod 47 by means of a gear motor 48. 
The pinion rod 47 and the gear motor 48 are connected 
to a rod 50 of a cylinder 49 for forward and backward 

15 movement through the support bracket, and are moved 
forward and backward with respect to the lock gear 30 
by supplying and discharging a pressure medium to the 
cylinder 49 for forward and backward movement. 
[0032] With the above -described constitution, the 

20 pre-processing unit 3 extends the rod 45 of the diving 
cylinder 43, the joint 32 of the center post 23 is held by 
the chuck 46, after which the rod 45 is withdrawn to 
lower the center post 23 (lock gear 30) to a shaping 
position whereby the bladder 20 is contracted to place in 

25 a diameter-enlarged state. In this state, the low pres- 
sure heating gas is enclosed Into the bladder 20 through 
the gas passages 26 of the bladder mechanism 2 from 
the gas supplying source 37 whereby the bladder 20 is 
brought into close contact with the inner periphery of the 

30 green tire to apply shaping thereto. The rod of the cylin- 
der 49 for forward and backward movement of the post 
driving device 38 is extended whereby the pinion rod 47 
is meshed with the lock gear 30, after which the pinion 
rod 47 is rotated by the gear motor 48 to place the lock 

35 gear 30 in contact with the lower end surface of the 
bladder support 24. With this, the shapes of the green 
tire 6 and the bladder 2 are maintained in the shaping 
state (see FIGS. 4 and 5). Then, the pre-processing unit 
3 heats the outer periphery of the green tire 6 in the 

40 shaping state whereby the preheating is applied to the 
thick portions of the tread portion R and the upper and 
lower bead portions V of the green tire 6. 
[0033] The tire vulcanizing press 4 is provided to 
mount the bladder mechanism 2 in the shaping state to 

45 apply vulcanizing and molding to the entire preheated 
tire. The press 4 is provided, as shown in FIG. 6, with 
two upper and lower molds 55, 56 for vulcanizing and 
molding the preheated tire 7, a heat supplying source 
67 for supplying a high pressure heating medium (such 

so as a heating gas, steam, etc) into the bladder 20 within 
the bladder mechanism 2, and a post driving mecha- 
nism 68 for lowering the center post 23 as shown in FIG. 
7. 

[0034] The upper mold 55 Is provided on an upper 
55 mold plate 59 that can be moved up and down with 
respect to an upper platen 57 (heat plate), and the lower 
mold 56 is provided on a lower platen 58 secured to the 
tire vulcanizing frame 4A (see FIG. 2). These molds 55, 
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56 are preheated by the heating medium introduced into 
the platens 57 and 58. The upper platen 57 is moved up 
and down independently of the upper mold plate 59. 
The upper mold 55 comprises an upper side mold 60 
secured to the upper mold plate 59, and a tread mold 61 5 
provided closeably in a diametric direction with respect 
to the plate 59. The upper side mold 60 is provided at 
the lower end thereof with an upper bead ring 62 for set- 
ting the upper bead portion V of the preheated tire 7. 
The tread mold 61 comprises a plurality of segments, 70 
which are fitted into an outer ring 63 of the upper platen 
57. The outer ring 63 is internally formed with a tapered 
groove 64 for holding the segments of the tread mold 61 
closeably (see FIG. 6). 

[0035] The lower mold 56 is used as a lower side 15 
mold, and is provided at the upper end thereof with a 
lower bead ring 66 for setting the lower bead portion V 
of the preheated tire 7. The lower mold 56 fits the lower 
clamp ring 22 of the bladder mechanism 2 into the lower 
bend ring 66 whereby the bladder mechanism 2 is 20 
mounted and supported within the tire vulcanizing press 
4 to receive the lower end side (the bladder support 24, 
the couplers 27, etc.) therein. The heat supplying 
source 67 is provided to supply a high pressure heating 
medium (heating gas, steam, etc.) into the bladder 20 2s 
through a plurality of gas pipes 69, each gas pipe 69 
being provided at the extreme end with a connecting 
coupler 70 engageable with each connecting coupler 27 
of the bladder mechanism 2 (see FIG. 6). 
[0036] The post driving device 68 has the same 30 
constitution as the post driving device 38 (see FIG. 5) of 
the pre-processing unit 3, as shown in FIG. 7, and com- 
prises a driving cylinder 43 (including a chuck 46) for 
lowering the center post 23, and a lock gear driving 
mechanism 44 (a pinion rod 47, a gear motor 48 and a 35 
cylinder 49 for forward and backward movement) for 
moving up and down the lock gear 30, which are 
arranged below the lower platen 58. 
[0037] With this constitution, the vulcanizing press 
4 is to mount and support the preheated tire 7 in the 40 
shaping state and the bladder mechanism 2 on the 
lower mold 56 to lower the center post 23 (lock gear 30) 
from the shaping position to the vulcanizing and mold- 
ing position by the downward movement of the upper 
mold plate 59 (upper platen 57). Simultaneously there- 45 
with, the high pressure heating medium (heating gas, 
steam, etc) is supplied into the bladder 20 whereby the 
bladder 20 is expanded so as to be further contracted 
from the shaping state to enlarge a diameter. With this, 
the bladder 20 causes the preheated tire 7 to press so 
against the molds 55, 56 in the closed state from the 
interior and mold it into the product shape, applying vul- 
canizing with denature of rubber caused by heating (see 
FIG. 15A). 

[0038] The press 4 is to lower the center post 23, 55 
after which the pinion rod 47 is meshed with the lock nut 
30 by the cylinder 49 for forward and backward move- 
ment of the lock gear driving mechanism 44, and the 
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gear motor 48 is driven to rotate the pinion rod 47 
whereby the lock gear 30 is moved up into contact with 
the lower end surface of the bladder support 24. With 
this, the shapes of the preheated tire 7 and the bladder 
20 are maintained in the vulcanized and molded state 
(see FIGS. 15Ato 15C). 

[0039] The tire unit 5 is juxtaposed to the pre- 
processing unit 3 forwardly of the press 4 to remove the 
vulcanized tire 8 from the bladder mechanism 2. The 
tire unit 5 comprises, as shown in FIG. 8, a tire removing 
stand 71 for supporting the bladder mechanism 2, an 
exhaust port for exhausting a remaining pressure inter- 
nal gas within the bladder 20 of the bladder mechanism 
2, and a post driving device 75 for raising the center 
post 23 of the bladder mechanism 2 as shown in FIG. 9. 
The tire removing stand 71 supports the carrying con- 
veyor 13 to transfer the bladder mechanism 2 and is 
formed with a carrying out passage 71 A for carrying out 
the lower end side (a bladder support 24, each connect- 
ing coupler 27, etc.) of the center post 23 of the bladder 
mechanism 2 from the interior (see FIG. 8). 
[0040] The post driving device 75 has the same 
constitution as the post driving device 38 (see FIG. 5) of 
the pre-processing unit 3, as shown in FIG. 9, and com- 
prises a driving cylinder 43 (including a chuck 46) for 
raising the center post 23, and a lock gear driving mech- 
anism 44 (a pinion rod 47, a gear motor 48 and a cylin- 
der 49 for forward and backward movement) for moving 
up and down the lock gear 30, which are arranged 
below the tire removing stand 71 . 

[0041] With this constitution, the tire unit 5 extends 
the rod 45 of the driving cylinder 43 of the post driving 
device 75 to hold the joint 32 of the center post 23 by the 
chuck 46 whereby the center post 23 is fixed (see FIG. 
9). In this state, the pinion rod 47 is meshed with the 
lock nut 30 by the cylinder 49 for forward and backward 
movement of the lock gear driving mechanism 44, and 
the gear motor 48 is driven to rotate the pinion rod 47 
whereby the lock gear 30 is moved down, after which 
the rod 45 of the driving cylinder 43 is extended to raise 
the center post 23 from the vulcanizing and molding 
position. With this, the bladder 20 of the bladder mech- 
anism 2 is torn off from the vulcanized tire 8 to assume 
an extended state, and the vulcanized tire 8 is removed 
from the bladder mechanism 2 (see FIG. 1 7C). Simulta- 
neously with the extension of the bladder 20, the 
remaining internal gas is exhausted outside the bladder 
20 through the gas passage 26 of the bladder mecha- 
nism 2. 

[0042] The carrying loaders 9 and 10 are provided 
with a tire chuck 80 for holding the upper bead portion V 
of the green tire 6 or the vulcanized tire 8 from the 
inside. The chuck 80 has not less than three pawls 81 
for enlarging and contracting a diameter all together In a 
radial direction, and the pawl in the diameter-contracted 
state are inserted into the tires 6 and 8 to contract the 
diameter to hold the upper bead portion V of the tires 6, 
8. The pawl 81 is again contracted in diameter to 
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release the tires 6, 8. The carrying loader 9 is provided 
to be turned and moved up and down on a guide post 82 
juxtaposed to the pre-processing unit 3, and the chuck 
80 is provided at the end of a turning arm 82. With this 
constitution, the carrying loader 9 holds the green tire 6 5 
delivered by the carrying conveyor 14 from the inside, 
after which it is carried to the pre-processing unit 3. The 
carrying loader 1 0 is provided to be turned and moved 
up and down on a guide post 84 provided forwardly of 
the tire unit 5, and the chuck 80 is provided at the end of 70 
a turning arm 85. With this constitution, the carrying 
loader 10 holds the vulcanized tire 80 of the tire unit 5 
from the inside, after which it is carried to the carrying- 
out conveyor 15. 

[0043] The carrying loaders 11, 12 are provided 75 
with a bladder chuck 86 for holding the holding ring 28 
of the bladder mechanism 2. The carrying loader 1 1 is 
provided to be turned and moved up and down on a 
guide post 87 provided between the pre-processing unit 
3 and the tire vulcanizing press 4, and a bladder chuck 20 
86 is provided at the end of a turning arm 88. With this 
constitution the carrying loader 1 1 holds the holding ring 
28 of the bladder mechanism 2 applied with the pre-vul- 
canizing and shaping by the pre-processing unit, and 
thereafter carries the preheated tire 7 and the bladder 25 
mechanism 2 to the tire vulcanizing press 4. The carry- 
ing loader 12 is provided to be turned and moved up 
and down on a guide support post 89 provided between 
the tire vulcanizing press 4 and the tire unit 5, and the 
bladder chuck 86 is provided at the end of a turning arm 30 
90. With this constitution, the carrying loader 12 holds 
the holding ring 28 of the bladder mechanism 2 applied 
with the vulcanizing and molding by the tire vulcanizing 
press 4, and thereafter carries the vulcanized tire 8 and 
the bladder mechanism 2 to the tire unit 5. ' 35 

[0044] The carrying conveyor 13 is provided to 
carry the bladder mechanism 2 from the tire unit 5 to the 
pre-processing unit 3. For the carrying unit 13, as 
shown in FIG. 10, two support frame 91 supported by 
both sides of the carrying in passage 35A of the pre- 40 
processing unit 3 and both sides of the carrying out pas- 
sage 71 A of the tire unit 5 are provided, and each of the 
support frames 91 is provided with a row of rollers r 
comprising a plurality of rollers 92 at every predeter- 
mined pitch. Between the rollers 92 of the row of rollers 45 
r is formed a clearance through which the lower end 
sides (the bladder support 24, the connecting coupler 
27, etc.) of the center post 23 of the bladder mechanism 
2 are inserted. A carrying belt 93 (an endless belt) is 
extended over the row of rollers r. The carrying belt 93 is so 
driven to be circulated by a motor 94 with a reduction 
gear connected to the driving roller 92A on the side of 
the tire unit 5. 

[0045] With this constitution, the carrying conveyor 
1 3 projects the lower end sides (the bladder support 24, 55 
the connecting coupler 27, etc.) of the center post 23 to 
the lower part from a clearance between the rollers 92 
while supporting the lower clamp ring 22 of the bladder 
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mechanism 2 on the conveyor belt 93. The motor with a 
reduction gear 94 is driven to circulate the carrying belt 
93 whereby the bladder mechanism 2 is carried from 
the carrying out passage 71 A of the tire unit 5 to the pre- 
processing unit 3 in an open state (see FIG. 10). 
[0046] As means for carrying the bladder mecha- 
nism 2 from the tire unit 5 to the pre-processing unit 3, a 
carrying loader for chucking the holding ring 28 of the 
bladder mechanism 2 to turn and carry it may be used 
other than the use of the carrying conveyor 1 3. 
[0047] The tire vulcanizing method by the tire vul- 
canizer 1 according to the first invention will be 
described hereinafter. 

[0048] The green tire 6 is vulcanized and molded by 
applying the preheating and shaping thereto by the pre- 
processing unit 3 and then applying the vulcanizing and 
molding thereto by the tire vulcanizing press 4. 
[0049] In the preheating and shaping by the pre- 
processing unit 3, the upper bead portion V of the green 
tire 6 on the carrying in conveyor 14 is held from the 
inside by the tire chuck 80 of the carrying loader 9 and, 
carried to the pre-processing unit 3. Then, the carrying 
loader 9 is moved down to locate the green tire 6 in the 
outer periphery of the bladder 20 of the bladder mecha- 
nism 2. Each connecting coupler 27 of the bladder 
mechanism 2 is carried into the pre-processing unit 3 
and automatically connected to each connecting cou- 
pler 41 (see FIGS. 11Aand11B). 
[0050] Subsequently, in the state that the green tire 
6 is located, the center post 23 (lock gear 30) is lowered 
to a shaping position by the driving cylinder 43 of the 
post driving device 38 whereby the bladder 20 is con- 
tracted from the extended state and enlarged in diame- 
ter, and then deformed so as to enter the inside of the 
green tire 6. In this state, the pinion rod 47 is meshed 
with the lock gear 30 by the cylinder 49 for forward and 
backward of the post driving device 38, after which the 
gear motor 48 is driven to move the lock gear 30 upward 
into contact with the lower end surface of the bladder 
support 24 thereby maintaining the shaping state of the 
bladder 20 (see FIG. 11C). After the pinion rod 47 or the 
like has been withdrawn from the lock gear 30 by the 
cylinder 49 for forward and backward, the low pressure 
heating gas is supplied into the bladder 20 from the gas 
supply source 37 whereby the bladder 20 is expanded 
into close contact with the inner periphery of the green 
tire 6 and applied with shaping (see FIG. 12A). 
[0051] Upon completion of the shaping, the holding 
of the green tire 6 by the carrying loader 9 is released to 
withdraw it from the pre-processing unit 3, and the thick 
portion of the tread part R or the like is heated by the 
heating heater 36 while the tire 6 is held by the bladder 
mechanism 2. The shaping termed therein is to expand 
the bladder 20 from the Inside of the tire 6 whereby the 
tire 6 is supported by the bladder mechanism 2 to put in 
order the shape of the preheated tire 7 introduced 
between the molds 55 and 56 of the tire vulcanizing 
press 4. 
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[0052] The carrying loader 9 is to carry the green 
tire 6 fed into the carrying in conveyor 14 again to the 
pre-processing unit 3 to shift it to the preheating and 
shaping, whereby the preheating by the pre-processing 
unit 3 and the vulcanizing and molding by the vulcaniz- 5 
ing press 4 are simultaneously carried out. 
[0053] Simultaneously with or after shaping, the 
preheating is applied to the thick portions of the tread 
part R and the upper and lower bead portions V from 
the outer periphery, of the green tire by the heating 10 
heater 36 (see FIG. 12A), 

[0054] The preheating condition is that the thick 
portions such as the tread part R are heated to a tem- 
perature immediately before the start of vulcanization, 
for example, to the range from 100 to 140°C. The heat- 15 
ing time is the time in which the optimum temperature is 
selected, and the inner layer of the tread part R can be 
preheated (heated to 100 to 140°C). The preheating 
condition is suitably changed according to the tire size 
or the like. 20 
[0055] The preheating condition is decided also in 
consideration of the temperature rise from the bladder 
20 side since the tread part R of the green tire 6 is 
heated, other than the heating from the outer periphery 
thereof, together with the bladder 20 by the low pres- 25 
sure heating gas. If the bladder 20 is elevated in temper- 
ature by the low pressure heating gas as described 
above, the bladder 20 need not be heated by the tire 
press. Particularly, the bladder 20 is a poor heat con- 
ductor which is poor in heat transfer rate relative to the 30 
green tire 6, and the heat-up time becomes prolonged. 
Accordingly, the preheating of the bladder 20 shortens 
the time for heating the preheated tire 7 up to the vul- 
canizing temperature by the tire vulcanizing press 4. 
[0056] Upon completion of the preheating, the hold- 35 
ing ring 28 of the bladder mechanism 2 is held by the 
bladder chuck 86 of the carrying loader 1 1 to carry the 
preheated tire 7 in the shaping state and the bladder 
mechanism 2 to the tire press 4 (see FIG. 12B). 
[0057] At this time, each connecting coupler 27 of 40 
the bladder mechanism 2 is moved away from the con- 
necting coupler 41 , but the low pressure heating gas is 
prevented from escaping from the bladder 20 to main- 
tain the shaping state by the valve function of the con- 
necting coupler 27. Further, the preheated tire 7 is 45 
lowered in temperature by the atmosphere during carry- 
ing, but since the carrying by the carrying loader 11 is 
momentarily carried out, there is less influence caused 
by the lowering of temperature. Particularly, since the 
preheated tire 7 is heat-retained by the heating gas so 
enclosed into the bladder 20, the tread part R or the like 
of the preheated tire 7 can be carried into the tire vul- 
canizing press 4 in the state of the vulcanizing start tem- 
perature. 

[0058] In the vulcanizing and molding by the tire 55 
press 4, the carrying loader 1 1 is turned to carry the 
preheated tire 7 in the shaping state and the bladder 
mechanism 2 into and between the molds 55 and 56 in 



the open state (see FIG. 13). 

[0059] Subsequently, the carrying loader 11 is 
moved down to mount and support the bladder mecha- 
nism 2 on the lower mold 56 and set the lower bead part 
V of the preheated tire 7 to the lower bead ring 66. With 
this, the lower end side (such as the bladder support 24, 
the connecting couplers 27) of the center post 23 of the 
bladder mechanism 2 is received into the lower mold 56, 
and the connecting couplers 27 are connected to the 
connecting couplers 70. After the carrying loader 1 1 has 
been withdrawn from the tire press 4, the upper mold 
plate 59 is moved down to place the segments of the 
tread mold 61 in the open state to be located in the outer 
periphery of the preheated tire 7. The center post 23 
(lock gear 30) is also lowered by the downward move- 
ment of the upper mold plate 59, and the bladder 20 is 
deformed to be further contracted from the shaping 
state (see FIG. 14). 

[0060] The preheated tire and the bladder 20 are in 
the shaping state, but the heating gas is sometimes 
somewhat escaped during the carrying, and therefore, a 
somewhat higher pressure heating gas than the pre- 
processing unit 3 may be enclosed into the bladder 20 
as necessary. 

[0061] Then, the upper platen 57 is moved down to 
close the segments of the tread mold 61 whereby the 
preheated tire 7 is mounted within the molds 55 and 56. 
At this time, since the upper mold plate 59 is also moved 
down along with the upper platen 57, the center post 23 
(lock gear 30) is lowered to a position of the vulcanizing 
and molding. In the closed state of the upper and lower 
molds 55 and 56, the clamping force is loaded from the 
upper platen 57 side so that the molds 55 and 56 are not 
opened. Subsequently, a high pressure heating medium 
(such as a heating gas, steam, etc.) is supplied into the 
bladder 20 through the gas pipes 69 from the heat sup- 
ply source 67, and the vulcanizing and molding are 
applied to the entire preheated tire 7 by the heating 
medium exerting on the bladder 20 (see FIG. 15A). 
[0062] Since in the vulcanizing and molding, the 
thick portion of the preheated tire 7 is preheated to the 
temperature (100 to 140°C) immediately before the 
start of vulcanizing, and the bladder 20 which is a poor 
heat conductor is also heated, the preheated tire 7 can 
be heated up to the vulcanizing temperature in a short 
period of time by the heating medium within the bladder 
20 and the molds 55 and 56. Since the shaping is 
applied in advance to the green tire 6, the time for shap- 
ing and the heating of the bladder 20 are not necessary. 
[0063] Accordingly, in the tire press 4, the entire 
preheated tire 7 is placed in the vulcanizing temperature 
in a short period of time and can be shifted to the vul- 
canizing caused by denature of rubber. Further, since 
the heating medium supplied into the bladder 20 func- 
tions so as to expand the bladder 20, the preheated tire 
7 is pressed against the molds 55 and 56 by the expan- 
sion of the bladder 20 to mold it into the product shape. 
[0064] Upon completion of the vulcanizing and 
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molding by the tire press 4, the chuck" 46 is moved up by 
the driving cylinder 43 of the post driving deice 68, and 
the joint 32 is held by the chuck 46 to lock the center 
post 23 (see FIG. 15B). In this state, the pinion rod 47 is 
meshed with the lock gear 30 by the cylinder 49 for for- 5 
ward and backward of the lock gear driving mechanism 
44, after which the gear motor 48 is driven to rotate the 
pinion rod 47 so that the lock gear 30 is brought into 
contract with the lower end surface of the bladder sup- 
port 24 (see FIG. 15C). With this, the vulcanized tire 8 10 
and the bladder 20 are maintained in the shape of vul- 
canizing and molding. After the pinion rod or the like is 
withdrawn from the lock gear 30 by the cylinder 49 for 
forward and backward, the upper platen 57 and the 
upper mold plate 59 are moved up to place the molds 55 75 
and 56 in the open state, enabling the carrying out of the 
vulcanized tire 8 in the state of vulcanizing and molding 
and the bladder 2 (see FIG. 16). 

[0065] Subsequently, the carrying loader 12 is put 
between the molds 55 and 56 in the open state, and the 20 
holding ring 28 of the bladder mechanism 2 is held by 
the bladder chuck 86 of the carrying loader 12, after 
which it is carried at the tire unit 5 (see FIG. 16). 
[0066] The carrying by the carrying loader 1 2 is car- 
ried out in a manner that the lower clamp ring 22 of the 25 
bladder mechanism 2 is transferred to the carrying belt 
63 of the carrying conveyor 13 on the tire unit 5 (see 
FIG. 17A). 

[0067] Subsequently, the chuck 46 is moved up by 
the driving cylinder 43 of the post driving device 75, and 30 
the joint 32 is held by the chuck 46 to lock the center 
post 23. In this state, the pinion rod 47 is meshed with 
the lock gear 30 by the cylinder 49 for forward and back- 
ward of the lock gear driving mechanism 44, the gear 
motor 48 is driven to rotate the pinion rod 47 whereby 35 
the lock gear 30 is moved down so as to be moved away 
from the bladder support 24. After the pinion rod 47 or 
the like has been withdrawn from the lock gear 30 by the 
cylinder 49 for forward and backward, the center post 23 
(lock gear 30) is raised by the driving cylinder 46 to 40 
place the bladder 20 in the extended state from the state 
of vulcanizing and molding (see FIGS. 17B, 17C). 
[0068] At this time, the bladder 20 is extended to be 
slipped out of the inside of the vulcanized tire 8 to 
release the shaping of the vulcanized tire 8. Simultane- 45 
ously therewith, the residual internal gas is exhausted 
outside the bladder 20 whereby the vulcanized tire 8 
can be removed easily (see FIG. 17C). 
[0069] The vulcanized tire 8 removed by the tire unit 
5 is carried to the carrying out conveyor 1 5 while holding so 
the upper bead part V of the vulcanized tire 8 by the tire 
chuck 80 of the carrying loader 10 (see FIG. 18). The 
vulcanized tire 8 is then carried to the succeeding step 
such as a post cure inflator by the carrying out conveyor 
15. 55 
[0070] The bladder mechanism 2 left on the tire unit 
5 is carried at the pre-processing unit 3 by the carrying 
belt 93 moved to be circulated by the driving of the 



motor with a reduction gear 94 of the carrying conveyor 
13, and received into the pre-processing unit 3 with the 
opening and closing door 39a placed in the open state 
(see FIG. 10). 

[0071] With this, the bladder mechanism 2 is moved 
around in order of the pre-processing unit 3, the tire vul- 
canizing press 4 and the tire unit 5 and used for the pre- 
heating, shaping and vulcanizing and molding of a new 
green tire 6 to be carried to the pre-processing unit 3 
again. When the bladder mechanism 2 is moved 
around, it is used for one heated by the tire vulcanizing 
press 4 or the like, and therefore, the time of the pre- 
heating by the pre-processing unit 3 can be shortened, 
and the energy for the preheating can be also reduced. 
[0072] The pre-processing unit 3 is not limited to 
one shown in FIG. 4, but as shown in FIG. 19, a normal- 
temperature gas is heated making use of a heating 
medium (such as steam, drain, etc) discharged from the 
tire press 4, and the heating gas may be enclosed into 
the bladder 20 of the bladder mechanism 2 through the 
gas pipe 98. Since the waste heat of the heating 
medium discharged from the tire press 4 is utilized 
(recycle use), the efficient use of heat is possible, and 
the energy saving is attained. 

[0073] While a description has been made of appli- 
cation of the preheating and shaping externally of the 
press 4, it is noted that the preheating is not applied to 
the green tire 6, but the bladder 20 may be heated by 
the heating gas while applying only the shaping. 
[0074] In the following, the tire vulcanizing method 
and the tire vulcanizer according to the second inven- 
tion will be described. 

[0075] In the second invention, the tire vulcanizing 
press of the bladder type is used to apply the preheating 
to the green tire outside the press, and subsequently 
apply the vulcanizing and molding to the entire tire pre- 
heated by the tire vulcanizing press. With this, the time 
for restricting the tire by the press is shortened, and the 
productivity is improved while shortening the cycle time 
of the tire vulcanizing and molding. 
[0076] In the following, the tire vulcanizer in the sec- 
ond invention will be first explained, and then the tire 
vulcanizing method will be described. In FIGS. 20 to 28, 
the same reference numerals shown in FIGS. 1 to 6 
indicate the same members, detailed description of 
which is omitted. 

[0077] A tire vulcanizer 101 shown in FIGS. 20 and 
21 comprises a pre-processing unit 103 for applying 
preheating to a green tire 6, a bladder type tire vulcaniz- 
ing press 104 for applying vulcanizing and molding to 
the entire preheated tire 107 (hereinafter referred to as 
"preheated tire 1 07"), and a carrying loader 1 09 for car- 
rying the green tire 6 or the like. 

[0078] The pre-processing unit 103 Is provided for- 
wardly of the press 104 to apply preheating to the green 
tire 6. This pre-processing unit 103 is composed, as 
shown in FIG. 22, two upper and lower tire chucks 105 
and 1 06 for holding upper and lower bead portions V of 
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the green tire 6, and a heating heater 36 for heating the 
outer periphery of the green tire 6. The upper tire chuck 
105 is jointly used as one provided at the extreme end 
of a turning arm 120 of a carrying loader 109 to carry 
the green tire 6, and the lower tire chuck 106 is provided 5 
on a bladder support stand 35 so as to oppose to the 
upper tire chuck 105. The chucks 105 and 106 have 
three pawls 110 or more enlarged in diameter all, at 
once in a radial direction, and the pawl 110 in a diame- 
ter contracted state is inserted to be enjarged in diame- 
ter into the green tire 6, and the bead part V of the tire 6 
is held between upper and lower rims 111. The heating 
heater 36 is provided in the inner periphery of a heat 
insulating container 39 provided on the bladder support 
stand 35 to heat the thick portions of the tread portion V 
and the bead portions V from the outer periphery of the 
green tire 6 received into the heat insulating container 
39 (see FIG. 22). 

[0079] With this constitution, in the pre-processing 
unit 1 03, the green tire 6 is held within the heat insulat- 
ing container 39, and thereafter, the green tire 6 is 
heated from its outer periphery by the heating heater 36 
to apply the preheating to the thick portions of the tread 
part R or the like (see FIG. 22). 

[0080] The bladder type tire vulcanizer 1 04 (herein- 
after referred to as "tire vulcanizing press 104") com- 
prises, as shown in FIG 23, a bladder mechanism 102 in 
addition to the upper and lower molds 55, 56, and upper 
and lower platens 57, 58 similar to those shown in FIG. 
6, to apply the vulcanizing and molding to the entire pre- 
heated tire 1 07. The bladder mechanism 1 02 comprises 
a bladder 20, a center post 23 and a bladder support 24 
clamped and held by upper and lower clamp rings 21, 
22 similar to those shown in FIG. 3 so that the center 
post 23 is lowered by an elevating cylinder 112. In the 
bladder mechanism 102, the lower clamp ring 22 is 
secured to a lower bead ring 66 of the lower mold 56, 
and the bladder support 24 and the elevating cylinder 
1 1 2 are arranged below the lower mold 56 and mounted 
on the press 104. The center post 23 is jointly used by a 
rod of the elevating cylinder 112, and slidably extends 
through a movable hole 25 of the bladder support 24 
and further extends through the bladder 20 to be pro- 
jected externally of the upper clamp ring 21 . The center 
post 23 is supported on the upper clamp ring 21 through 
a holding ring 28. Gas passages 26 of the bladder sup- 
port 24 are connected directly to a heat supply source 
67 through gas pipes 113 (see FIG. 23). 
[0081] With this constitution, in the press 104, the 
center post 23 is lowered to a position of the shaping by 
the elevating cylinder 112 to contract and deform the 
bladder 20 into a diameter enlarged state, in which state 
the low pressure heating gas is enclosed into the blad- 
der 20 from the gas passage 26 of the bladder mecha- 
nism 102 whereby the bladder 20 is brought 8into close 
contact with the inner periphery of the green tire 6 to 
apply shaping thereto (see FIG. 26). Subsequently, the 
center post 23 is further lowered to position of the vul- 



canizing and molding, a high pressure heating medium 
(heating gas, steam, etc.) is supplied into the bladder 20 
through the gas passage 26 of the bladder mechanism 
1 02 from the heat supply source 67. The bladder 20 is 
further contracted to be enlarged in diameter, and the 
preheated tire 107 is pressed against the molds 55, 56 
in the closed state by the expansion of the bladder 20 to 
mold it into the product shape and to apply the vulcaniz- 
ing thereto with the denature of rubber caused by heat- 
ing (see FIG. 27). 

[0082] The vulcanized tire 8 subjected to vulcaniz- 
ing and molding by the press 104 is carried out to the 
carrying out conveyor 15 by the turning and upward 
movement of the carrying out unloader 1 15, and fed into 
the succeeding step such as a post cure inflator by the 
carrying out conveyor 15. The unloader 1 15 is provided 
to be turned and moved up and down on a guide sup- 
port post 1 1 6 juxtaposed at the rear of the tire vulcaniz- 
ing press 1 04, and a tire chuck 1 1 8 similar to the upper 
tire chuck 1 05 is provide at the extreme end of the turn- 
ing ami 1 17 (see FIGS. 20 and 21). 
[0083] The carrying loader 109 is provided to be 
moved up and down and turned on the guide support 
post 1 1 9 juxtaposed to the pre-processing unit 1 03. The 
carrying loader 109 has an upper tire chuck 105 of the 
pre-processing unit 103 at the extreme end of a turning 
arm 120 and is jointly used with to hold the green tire 6 
by the pre-processing unit 103. With this constitution, 
the carrying loader 109 holds from the inside the upper 
bead portion V of the green tire 6 fed into the carrying in 
conveyor 14, and thereafter carried to the pre-process- 
ing unit 103, and the preheated tire 107 is carried from 
the pre-processing unit 1 03 to the tire press 1 04. 
[0084] The tire vulcanizing method by the tire vul- 
canizer 101 according to the second invention will be 
described hereinafter. 

[0085] The green tire 6 is vulcanized and molded by 
applying the preheating thereto by the pre-processing 
unit 103, and then applying the vulcanizing and molding 
thereto by the press 104. 

[0086] In the preheating by the pre-processing unit 
103, the upper bead portion V of the green tire 6 on the 
carrying in conveyor 1 4 is held from the inside by the tire 
chuck 1 05 of the carrying loader 109 and carried to the 
pre-processing unit 3. The carrying loader 109 is moved 
down to receive it into the heat insulating container 39 
(see FIGS. 24A and 24B). 

[0087] Subsequently, in the state that the green tire 
6 is held by the carrying loader 1 09, the lower bead por- 
tion V is held by the lower tire chuck 106 of the pre- 
processing unit 103, after which the preheating is 
applied to the thick portions of the tread portion V and 
the upper and lower bead portions from the outer 
periphery of the green tire 6 by the heating heater 36 
(see FIG. 24C). 

[0088] The preheating condition is that the thick 
portions such as the tread part R are heated to a tem- 
perature immediately before the start of vulcanization, 
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for example, to the range from 100 to 140°C. The heat- 
ing time is the time in which the optimum temperature is 
selected, and the inner layer of the tread part R can be 
preheated (heated to 100 to 140°C). The preheating 
condition is suitably changed according to the tire size 
or the like. 

[0089] Upon completion of the preheating, the pre- 
heated tire 1 07 is carried to the press 1 04 by the carry- 
ing loader 109 (see FIG. 25). 

[0090] At this time, the preheated tire 107 is low- 
ered in temperature by the atmosphere during the car- 
rying, but there is less influenced by the lowering of 
temperature since the carrying by the carrying loader 
1 09 is momentarily carried out. 

[0091] In the vulcanizing and molding by the press 
104, the carrying loader 109 is turned to carry the pre- 
heated tire 107 into and between the molds 55 and 56 
in the open state (see FIG. 25). 

[0092] Subsequently, the carrying loader 109 is 
moved down to locate the preheated tire 17 in the outer 
periphery of the bladder 20 in the extended state, and 
the lower bead portion V of the preheated tire 1 07 is set 
to the lower bead ring 66. In the state that the preheated 
tire 107 is held by the carrying loader 109, the center 
post 23 is lowered to the shaping position by the elevat- 
ing cylinder 112, and the bladder 20 Is contracted from 
the extended state to be enlarged in diameter into the 
shaping state moved into the green tire 6. Simultane- 
ously therewith, the heating gas is enclosed into the 
bladder 20 from the heat supply source 67 to expand 
the bladder 20, and the bladder 20 is brought into dose 
contact with the inner periphery of the preheated tire 
107 to apply the shaping thereto (see FIG. 26). 
[0093] Upon completion of the shaping, the holding 
of the preheated tire 107 by the carrying loader 109 is 
released to withdraw it from the tire vulcanizing press 
1 04, after which the upper mold plate 59 is moved down 
to place the segments of the tread mold 61 in the open 
state to be positioned in the outer periphery of the pre- 
heated tire 107. Simultaneously therewith, the center 
post 23 is lowered from the shaping position by the ele- 
vating cylinder 1 1 2 to deform the bladder 20 so as to be 
further contracted from the shaping state (see FIG. 26). 
[0094] The carrying loader 109 carries the green 
tire 6 to be fed into the carrying in conveyor 14 again to 
the pro-processing unit 103 to shift it to the preheating 
whereby the preheating by the pre-processing unit 103 
and the vulcanizing and molding by the tire press 104 
are simultaneously carried out. 

[0095] The upper platen 57 is moved down to close 
the segments of the tread mold 61 whereby the pre- 
heated tire 1 07 is mounted within the molds 55 and 56. 
Simultaneously therewith, the center post 23 is lowered 
to the position of the vulcanizing and molding by the ele- 
vating cylinder 112. In the closed state of the upper and 
lower molds 55 and 56, the clamping force is loaded 
from the upper platen 57 side so that the molds 55 and 
56 are not opened. Subsequently, the high pressure 



heating medium (heated gas, steam or the like) is sup- 
plied into the bladder 20 through the gas pipes 113 from 
the gas supply source 67, and the vulcanizing and 
molding are applied to the entire preheated tire 107 by 
5 the heating medium exerting on the bladder 20 (see 
FIG. 27). 

[0096] Since in the vulcanizing and molding, the 
thick portion of the preheated tire 1 07 is preheated to a 
temperature (100 to 140°C) immediately before the 

10 start of vulcanizing, the preheated tire 107 can be ele- 
vated in temperature to a vulcanizing temperature in a 
short period of time by the heating medium within the 
bladder 20 and the molds 55 and 56. 
[0097] Accordingly, in the tire press 104, the entire 

75 preheated tire 1 07 can be placed in the vulcanizing tem- 
perature in a short period of time to shift to the vulcaniz- 
ing by the denaturation of rubber. 
[0098] Since the heating medium supplied into the 
bladder 20 functions so as to expand the bladder 20, the 

20 preheated tire 107 is pressed against the molds 55 and 
56 by the expansion of the bladder 20 to mold it into the 
product shape. 

[0099] Upon completion of the vulcanizing and 
molding by the press 104, the upper platen 57 and the 

25 upper mold plate 59 are moved up to place the upper 
and lower molds 55 and 56 in the open state, and there- 
after the center post 23 is raised from the position of the 
vulcanizing and molding by the elevating cylinder 112 
whereby the bladder 20 is placed in the extended state 

30 from the state of the vulcanizing and molding (see FIG. 
28) of unloader 115. 

[0100] At this time, the bladder 20 is extended so as 
to be slipped out of the inside of the vulcanized tire 8 to 
release the holding of the vulcanized tire 8. Simultane- 
35 ously therewith, the residual pressure within the bladder 
20 is released to facilitate the removal of the vulcanized 
tire 8. 

[0101 ] The vulcanized tire 8 removed from the blad- 
der mechanism 1 02 is carried out to the carrying out 

40 conveyor 1 5 holding the upper bead portion V of the vul- 
canized tire 8 from the inside by the tire chuck 1 1 8 (see 
FIG. 28). The vulcanized tire 8 is then carried to the suc- 
ceeding step such as a post cure inflator by the carrying 
out conveyor 15. 

45 [0102] While in the second invention, an illustration 
is made wherein the outer periphery of the green tire 6 
is heated by the heating heater 36 to apply the preheat- 
ing to the thick portion of the tread portion R or the like, 
it is to be noted that for example, the green tire 6 may be 

so sealed and held by the upper and lower tire chucks 105 
and 106 of the pre-processing unit 103, and the low 
pressure heating gas is supplied in and discharged out 
of the green tire 6 to thereby apply the preheating to the 
thick portion from the inside of the green tire 6 In this 

55 case, preferably, the gas at a normal temperature is 
heated by the heating medium (such as steam, drain, 
etc.) discharged out of the tire press 1 04 and the heated 
gas is supplied into the green tire 6. With this, the waste 
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heat of the heating medium discharged out of the tire 
vulcanizing press 4 is utilized (recycle use) to enable 
the efficient use of heat, attaining the energy saving. 

*** (Hereinafter, 72341 ) *** 5 

[0103] The tire vulcanizing method and the tire vul- 
canizer according to the third invention will be 
described. 

[0104] In the present invention, using a bladderless io 
type tire vulcanizing press, pre-vulcanizing and preheat- 
ing are applied to a green tire externally of the pres, and 
vulcanizing and molding (the present vulcanizing) is 
applied to the entire tire subjected to the pre-vulcanizing 
by the press. With this, the time being restricted by the 75 
press can be shortened, and the cycle time of the tire 
vulcanizing and molding is shortened to improve the 
productivity. 

[0105] In the following, the tire vulcanizer in the 
embodiment according to the present invention will be 20 
first described and the tire vulcanizing method will be 
then described. 

[0106] Referring to FIGS. 29 and 30, a tire vulcan- 
izer 1 comprises a preheating unit 202 (pre-processing 
means) for applying pre-vulcanizing and preheating to a 25 
green tire 6, a bladderless type tire vulcanizing press 
203 for applying vulcanizing and molding (the present 
vulcanizing) to the entire pre-vulcanized and preheated 
tire 7 (hereinafter referred to as "pre-vulcanized tire 7"), 
and two carrying loaders 204 and 205 (an inner holding 30 
chuck loader 204 and an outer holding chuck loader 
205) for carrying a green tire 6 or the like. 
[0107] The pre-vulcanizing unit 202 is juxtaposed 
forwardly of the bladderless type tire vulcanizing press 
203 to apply pre-vulcanizing and preheating to the 35 
green tire 6. As for an example, the pre-vulcanizing unit 
202 comprises, as shown in FIG. 31, two upper and 
lower chucks 312 and 313 for holding upper and lower 
bead portions V, respectively, of the green tire 6, a heat- 
ing heater 36 for heating the outer periphery of the 40 
green tire 6, and a heat supply source 315 for supplying 
a heating medium (heating gas) into the green tire 6. 
[0108] The upper tire chuck 312 is used jointly with 
carrying the tire 6 (7) and provided at the extreme end 
of a turning arm 346 of the carrying loader 204, and the 45 
lower tire chuck 313 is provided on a unit stand 316 so 
as to oppose to the upper tire chuck 312. These chucks 
312 and 313 has three pawls 110 or more which are 
enlarged and contracted in diameter all at once in a 
radial direction, and the pawl 110 in the diameter-con- so 
tracted state is inserted into the green tire 6 to be 
enlarged in diameter, and the bead portion V of the tire 
6 is held between upper and lower rims 318 to thereby 
seal the Interior of the tire 6. When the pawl 1 1 0 is con- 
tracted in diameter again to open the green tire 6 or the 55 
like. 

[0109] Further, the heating heater 36 (such as an 
infrared heater, a ceramics heater, etc.) is arranged in 



the inner periphery of the heat insulating container 39 
for receiving the green tire 6 therein to heat the tread 
portion R and the upper and lower bead portions V 
(thick portions) from the outer periphery of the green tire 
6 received into the container 39. The upper side of the 
heat insulating container 39 is provided on the lower tire 
chuck 313 (the unit table 316) and extends to the upper 
tire chuck 312 so as to cover the green tire 6. The heat 
insulating container 39 is opened in order to receive the 
green tire 6. The heat supply source 315 is provided to 
supply a heating gas into the tire 6 in a sealed state from 
the lower tire chuck 313 side through the supply pipe 
320, and the heating gas supplied into the tire 6 is dis- 
charged through the exhaust pipe 321 from the lower 
tire chuck 31 3 (see FIG. 31 ). As the heating gas into the 
green tire 6, a heating medium (a heating gas) dis- 
charged from the tire vulcanizing press 203 may be sup- 
plied from the supply pipe 320 the tire vulcanizing press 
203, in which case, since the waste heat of the heating 
medium discharged from the press 203 is utilized (the 
recycle use), the efficient use of heat becomes enabled 
to achieve the energy saving. 

[0110] With this constitution, the pre-vulcanizing 
unit 202 seals and holds the green tire 6 within the heat 
insulating container 39, and thereafter heats the tread 
portion R and the upper and lower bead portions V 
(thick portions) of the tire 6 while supplying the heating 
gas into the tire 6 to thereby apply pre-vulcanizing to the 
inner liner portion L in the inner periphery of the green 
tire 6 and apply the preheating to the thick portion such 
as the tread portion R or the like (see FIG. 31). 
[0111] A bladderless tire vulcanizing press 203 
(hereinafter referred to as "tire vulcanizing press 203") 
is provided to apply vulcanizing and molding (present 
vulcanizing) to the entire pre-vulcanized tire 7. The 
press 203 comprises, as shown in FIG. 32, two upper 
and lower split molds 55, 56 for vulcanizing and molding 
the pre-vulcanized tire 7, and two upper and lower 
center mechanisms 327, 328 for holding the upper and 
lower bead portions V of the pre-vulcanized tire 7. The 
molds 55, 56 are closeable, and are preheated prior to 
vulcanizing and molding by means of steam or the like. 
The upper mold 55 is provided on a vertically movable 
upper platen 329, and the lower mold 56 is provided on 
a lower platen 330 secured to the vulcanizer frame 
203A (see FIG. 30) 

[01 12] Further, the upper center mechanism 327 is 
provide vertically movably on the upper platen 329 side. 
The upper center mechanism 327 is provided at the 
lower end thereof with an upper bead ring 331, and an 
upper bead sector 332 for holding the upper bead por- 
tion V of the pre-vulcanized tire 7 between the former 
and the upper bead ring 331. The lower center mecha- 
nism 328 is provided vertically movably on the lower 
platen 330 side. The lower center mechanism 328 is 
provided at the upper end thereof with a lower bead ring 
333 and a lower bead sector 334 for holding the lower 
bead portion V of the pre-vulcanized tire 7 between the 
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former and the ring 333. The bead sectors 332, 334 are 
associated with the elevation of the center mechanism 
327, 328 to be enlarged and contracted in diameter. 
[0113] With this constitution, the press 203 holds 
the upper and lower bead portions V of the pre-vulcan- s 
ized tire 7 by the upper and lower center mechanisms 
327, 328 to seal the interior of the tire 7, and thereafter 
supplies a high pressure heating medium (such as a 
heating gas, steam) from supply pipes 335 of the enter 
mechanisms 327, 328, whereby the pre-vulcanize tire 7 
is pressed against the molds 55, 56 in the closed state 
to old it into the product shape to apply vulcanizing 
(present vulcanizing) due to denaturation of rubber 
caused by heating (see FIGS. 37A, 37B, and 37C). The 
vulcanizing of the pre-vulcan ized tire 7 is applied not 
only by supplying a heating medium but also by press- 
ing the heated inner mold against the inner periphery of 
the green tire 6 from the inward thereof. 
[0114] A tire 8 vulcanized and molded by the press 
203 (hereinafter referred to as "vulcanized and molded 
tire 8") is carried out to the carrying out conveyor 31 1 by 
the turning and elevation of the carrying out unloader 
209, and is fed into the succeeding step of a post cure 
inflator or the like by the conveyor 311. This unloader 
209 is provided to be turned and elevated on a guide 
support post 336 juxtaposed at the rear of the press 203 
and has a tire chuck 338 similar to the inner holding tire 
chuck 31 2 at the extreme end of a turning arm 337. 
[0115] The carrying loader 204 (inner holding chuck 
loader) is provided to be elevated and turned on a guide 
support post 345 juxtaposed to the p re-vulcanizing unit 
202. The carrying loader 204 has an upper tire chuck 
312 of the pre-vulcanizing unit 202 at the extreme end 
of a turning arm 346 and is used jointly with the holding 
of the green tire 6 in carrying and preheating the green 
tire 6 or the like. With this constitution, the carrying 
loader 204 holds the green tire 6 fed into a carrying con- 
veyor 310 from the inside, and thereafter carries to the 
unit 202, and carries from the unit 202 to the press 203. 
[0116] Further, the carrying loader 205 (outer hold- 
ing chuck loader) is provided to be turned on a support 
post 347 between the pre-vulcanizing unit 202 and the 
tire vulcanizing press 203. The carrying loader 206 has 
a tire chuck 349 at the extreme end of the turning arm 
348. The chuck 349 has three pawls 350 or more which 
are enlarged and contracted in diameter all at once in a 
radial direction, and the pre-vulcanized tire is trans- 
ferred between the pawls 350 in the diameter-enlarged 
state to be contracted in diameter to thereby hold the 
outer periphery of the tire 7 from the outside. The pawl 
350 is enlarged in diameter again to thereby open the 
pre-vulcanized tire 7. With this constitution, the carrying 
loader 205 carries the pre-vulcanized tire 7 held from 
the inside by the carrying loader 204 into and between 
the molds in the open state of the tire vulcanizing press 
203. 

[0117] Next, the tire vulcanizing method executed 
by the tire vulcanizer 1 will be described hereinafter. 



[0118] The green tire 6 is vulcanized and molded by 
applying pre-vulcanizing and preheating to the green 
tire 6 by the pre-vulcanizing unit 202, and then applying 
vulcanizing and molding (the present vulcanizing) to the 
entire pre-vulcanized tire 7 including unvulcanized por- 
tions by the tire vulcanizing press 203. 
[0119] The pre-vulcanizing and preheating by the 
pre-vulcanizing unit 202 is carried out by holding, from 
the inside, the upper bead portion V of the green tire 6 
on the carrying in conveyor 310 by the upper tire chuck 
312 of the carrying loader 204, and carrying the tire to 
the pre-vulcanizing unit 202 to receive it into the heat 
insulating container 39 (see FIGS. 33A and 33B). 
[0120] Subsequently, the lower bead portion V of 
the green tire 6 is held, from the inside, by the lower tire 
chuck 313 of the unit 202 to place the inner liner of the 
tire 6 in the sealed state, and the heating gas is supplied 
to directly exert it on the inner liner portion L in the inner 
periphery of the green tire 6 to apply the pre-vulcanizing 
thereto. Further, simultaneously with the pre-vulcaniz- 
ing, the preheating is applied to the thick portion of the 
tread portion R and the upper and lower bead portions 
V from the outer periphery of the green tire 6 by the 
heating heater 36 (see FIG. 33C). 
[0121] The pre-vulcanizing conditions by the unit 
202 are decided by the relative relation of the vulcaniz- 
ing degree, the vulcanizing temperature, and the vul- 
canizing time to the green tire 6 (inner liner portion L). 
The pre-vulcanizing conditions are suitably changed 
according to the tire size or the like. 
[0122] The vulcanizing degree to the green tire 6 
(inner liner portion L) is a degree such that the uneven- 
ness (see FIG. 45) of joints or defects of the inner liner 
portion L are smoothed (evened) and repaired. That is, 
the pre-vulcanizing is applied to a degree such that the 
scratches and the joints of the inner liner portion L are 
illuminated so as to be continued along the inner periph- 
ery of the green tire 6. 

[0123] The vulcanizing temperature is set to a tem- 
perature at which vulcanizing is promoted. Generally, as 
the vulcanizing temperature rises, the temperature of 
the green tire 6 is rapidly risen, thus promoting the vul- 
canizing reaction caused by denaturation of rubber and 
shortening the vulcanizing time. 

[0124] The vulcanizing time is set to the time deter- 
mined by selecting the optimum vulcanizing tempera- 
ture, and applying the pre-vulcanizing to a degree that 
the inner liner portion L is repaired at the vulcanizing 
temperature. 

[0125] As a specific example of the pre-vulcanizing, 
for example, the low pressure heating gas is caused to 
directly exert on the inner liner portion L whereby heat- 
ing is done in the range of from 140 to 160°C at which 
vulcanizing is promoted. When the low pressure heating 
gas is supplied into the sealed green tire 6, the pressure 
is gradually risen within the low pressure region. When 
the low pressure, relatively high temperature and grad- 
ually pressure rising heating gas directly exerts on the 
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inner liner portion, the vulcanizing is not progressed to 
the inner layer of the green tire 6, but the flowability can 
be provided for rubber merely by the surface of the inner 
liner portion L to make it possible to have the inner liner 
portion L located continuously along the inner periphery 
of the green tire 6, as shown in FIG. 34. 
[0126] When the pre-vulcanizing is applied to the 
inner liner portion L for repair as described above, it is 
possible to allow the inner liner portion L have a role 
similar to the bladder in the vulcanizing and molding 
(the present vulcanizing) by the tire vulcanizing press 
203. 

[0127] The preheating condition by the pre-vulcan- 
izing unit 202 is that the tread portion R or the like is 
heated at the temperature immediately before the start 
of vulcanizing, for example, in the range of 100 to 
140°C. The heating time is the time that the optimum 
temperature is selected at which heating temperature, 
the inner layer of the tread portion R can be preheated. 
The preheating condition is suitably changed according 
to the tire size or the like. 

[0128] Since the tread portion R of the green tire 6 
is heated, in addition to the heating from the outer 
periphery of the tire 6, by the heating gas supplied into 
the tire 6, the pre-vulcanizing condition is decided also 
in consideration of the rise of temperature caused by 
the heating gas. 

[0129] Upon completion of the pre-vulcanizing and 
preheating, the carrying loader 204 is moved up and 
turned to carry the vulcanized tire 7 to the carrying 
loader 205. Subsequently, the carrying loader 204 is 
moved to transfer the pre-vulcanized tire 7 onto the tire 
chuck 349 of the carrying loader 205, and the pre-vul- 
canized tire 7 is held from the outside by the chuck 349, 
then shifting to the vulcanizing and molding (the present 
vulcanizing by the tire press 203. 
[0130] At this time, the pre-vulcanized tire 7 is to be 
lowered in temperature by the atmosphere during the 
carrying by the carrying loaders 204 and 205, but the 
carrying by the carrying loaders 204 and 205 is carried 
out momentarily, and the heat capacity of the tire itself is 
so large that there is less affected by the lowering of 
temperature caused.by the atmosphere. The tread por- 
tion R (thick portion) of the pre-vulcanized tire 7 is 
placed in the state close to the vulcanizing starting tem- 
perature, and the inner liner portion L is placed in the 
state above the vulcanizing starting temperature, capa- 
ble of carrying it to the press 203. 
[0131] The carrying loader 204 having carried the 
pre-vulcanized tire 7 receives a new green tire 6 into the 
pre-vulcanizing unit 202, shifting to the pre-vulcanizing 
and preheating whereby the pre-vulcanizing by the unit 
202 and the vulcanizing and molding (the present vul- 
canizing) by the vulcanizing press 203 are simultane- 
ously carried out. 

[0132] In the vulcanizing and molding (the present 
vulcanizing) by the press 203, the carrying loader 205 is 
turned to carry the pre-vulcanized tire 7 into and 



between the molds 55 and 56 in the open state (see 
FIG. 35A). Subsequently, the upper center mechanism 
327 is moved down halfway, and the upper bead portion 
V of the pre-vulcanized tire 7 is held by the upper bead 

5 ring 331 and the upper bead sector 332 (see FIG. 35B). 
In this state, the pawls 350 of the carrying loader 205 
are enlarged in diameter to release the holding of the 
pre-vulcanized tire 7, and the upper center mechanism 
327 is moved up and the carrying loader 205 is with- 

70 drawn from the press 203 (see FIG. 36A). 

[0133] The upper center mechanism 327 is again 
moved down together with the upper mold 55, and the 
lower bead portion V of the pre-vulcanized tire 7 is held 
on the lower bead ring 333. 

15 [01 34] Thereby, the lower bead portion V of the pre- 
vulcanized tire 7 is expanded and raised, and fitted into 
the lower bead ring 333. So, the lower center mecha- 
nism 328 is moved up to hold the lower bead portion V. 
A low pressure gas is supplied into the tire 7 by the sup- 

20 ply pipes 335 (see FIG. 36B). At this time, the inner liner 
portion L repaired by the pre-vulcanizing is expanded 
along the inner periphery of the tire 7 to function as a 
bladder for putting the shape of the tire 7 in order. 
[0135] When the upper and lower bead portions V 

25 of the tire 7 are held, and the sealing of the tire 7 is com- 
pleted, the upper mold 55 is moved down to place the 
upper and lower mold 55 and 56 in the closed state, 
after which the high pressure heating medium (heating 
gas or the like) is supplied by the supply pipes 335, and 

30 the heating medium causes to directly exert on the inner 
liner portion L in the inner periphery of the pre-vulcan- 
ized tire 7 whereby the vulcanizing and molding are 
applied to the entire tire 7 (see FIG. 37 A). 
[0136] At this time, the pre-vulcanized tire 7 is pre- 

35 heated in its thick portion (tread potion R, upper and 
lower bead portions V) to a temperature immediately 
before the vulcanizing starting temperature, and the 
inner liner portion L is risen in temperature to the vul- 
canizing starting temperature or above, and therefore, 

40 risen in temperature immediately to the vulcanizing 
starting temperature by the supply of the heating 
medium, shifting to the vulcanizing caused by the whole 
denaturation of rubber, and the vulcanizing and molding 
are also terminated in a short period of time. 

45 [0137] Further, since the heating medium supplied 
into the pre-vulcanized tire 7 functions so as to expand 
the inner liner portion L repaired by the pre-vulcanizing, 
the pre-vulcanized tire 7 is pressed against the pre- 
heated molds 55 and 56 due to the expansion of the 

so inner liner portion L to vulcanize and mold the tread por- 
tion R and the bead portions V from the outer periphery 
of the tire, making it possible to allow the inner liner por- 
tion L have the role similar to the bladder. 
[0138] Further, since the Inner liner portion L is con- 

55 tinuous along the inner periphery of the pre-vulcanized 
tire 7 due to the repair of the pre-vulcanizing, turning up 
caused by entry of the vulcanizing medium into the tire 
7 is also prevented. 
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[0139] Upon completion of the vulcanizing and 
molding by the tire press 203, the holding of the upper 
bead portion V by the upper center mechanism 327 is 
released, and the upper mold 55 and the upper center 
mechanism 327 are moved up (see FIG. 37B). The 
unloader 209 is put between the upper and lower molds 
55 and 56, and the lower center mechanism 328 is 
moved up to tear off the vulcanized tire 8 from the lower 
mold 56. Subsequently, The upper bead portion V of the 
vulcanized tire 8 is held form the inside by the tire chuck 
338 of the unloader 209, and the holding of the lower 
bead portion by the lower center mechanism 328 is 
released, after which the vulcanized tire 8 is carried out 
from the press 203 to the carrying out conveyor 31 1 by 
the unloader 209 (see FIG. 37C). The vulcanized tire 8 
carried from the press 203 is carried to the succeeding 
step such as a post cure inflator or the like by the carry- 
ing out conveyor 31 1 . 

[0140] The tire vulcanizer 1 shown in FIGS. 38 and 
39, and the tire vulcanizing method will be described 
hereinafter. 

[0141] The tire vulcanizer 1 shown in FIGS. 38 and 
39 is different from that of FIGS. 29 and 30 in that the 
prevulcanized tire 7 is carried to the tire vulcanizing 
press 203 directly by the carrying loader 204 without the 
provision of the carrying loader 205. 
[0142] The tire vulcanizing method by way of the 
tire vulcanizer 1 will be described. The pre-vulcanizing 
and preheating of the green tire 6 are executed in a 
manner similar to that shown in FIGS. 29 and 30 (see 
FIGS. 33A to 33C and 34). 

[0143] In the vulcanizing and molding (the present 
vulcanizing) by the press 203, the p re-vulcanized tire 7 
is carried in and between the upper and lower molds 55 
and 56 in the open state from the pre-vulcanized unit 
202 by the turning and elevation of the carrying loader 
204 (see FIG. 40 A). Subsequently, the carrying loader 
204 is moved down so that the lower bead portion V of 
the pre-vulcanized tire 7 I fitted into the lower bead ring 
333, and the lower bead portion V is held by the lower 
bead ring 333 and the lower bead sector 334 by the 
upward movement of the lower center mechanism 328. 
In this state, the holding of the upper bead portion V by 
the carrying loader 204 is released, and the carrying 
loader 204 is moved up and turned to withdraw it from 
the tire vulcanizing press 203 (see FIG. 40B). 
[0144] The carrying loader 204 having carried the 
pre-vulcanized tire 7 receives a new green tire 6 into the 
pre-vulcanizing unit 202, shifting to the pre-vulcanizing 
and preheating whereby the pre-vulcanizing by the unit 
202 and the vulcanizing and molding (the present vul- 
canizing) by the press 203 are simultaneously carried 
out. 

[0145] Then, the upper center mechanism 327 and 
the upper mold 55 are moved halfway to place the upper 
bead portion V of the pre-vulcanized tire 7 in contact 
with the upper bead ring 331 , after which the low pres- 
sure gas s supplied to the pre-vulcanized tire 7 by the 



supply pipes 335 (see FIG. 40C). 
[0146] Thereby, the upper bead portion V of the 
pre-vulcanized tire 7 is expanded and raised, and fitted 
into the upper bead ring 333, and the upper center 

5 mechanism 327 is then moved down to hold the upper 
bead portion V. At this time, the inner liner portion L 
repaired by the pre-vulcanizing is expanded along the 
inner periphery of the pre-vulcanized tire 7 to thereby 
function as a bladder for putting the shape of the pre- 

io vulcanized tire 7 in order. 

[0147] When the holding of the upper and lower 
bead portions V of the pre-vulcanized tire 7 are held, 
and the sealing of the tire 7 is completed, the vulcaniz- 
ing and molding are applied to the entire tire 7 in a man- 

15 ner similar to that shown in FIGS. 29 and 30 (see FIGS. 
37A to 37C). 

[0148] A modification of the pre-vulcanizing unit 
202 for applying the pre-vulcanizing and preheating will 
be described with reference to FIGS. 41 and 42. 

20 [0149] The unit 202 shown in FIG. 41 makes use of 
waste heat of a heating medium (steam, drain, etc.) dis- 
charged out of the tire vulcanizing press 203 to heat a 
normal temperature gas, and the heating gas is sup- 
plied into the green tire 6 through the supply pipe 320 to 

25 apply pre-vulcanizing to the inner liner portion L. Since 
the waste heat of the heating medium discharged out of 
the press 203 is used (recycle use), the efficient use of 
heat is enabled, and the energy saving is attained. 
[0150] A pre-vulcanizing unit 202 shown in FIG. 42 

30 is constituted so that a heating heater 356 (an infrared 
heater, a ceramics heater, etc.) and an electric-driven 
fan 357 are arranged around a support post 855 stood 
upright in the center of a lower tire chuck 313, whereby 
a normal temperature gas from a supply pipe 320 is 

35 heated within a green tire 6 by the heating heater 356, 
and it is stirred by the electric-driven fan 357 to apply 
the pre-vulcanizing to the inner liner portion L. 
[0151] While in the aforementioned tire vulcanizer 
and the tire vulcanizing method, the pre-vulcanizing is 

40 applied to the inner liner portion L, it is noted that the 
pre-vulcanizing can be applied to the thick portion of the 
tread portion R of the green tire 6 by the heating heater 
36. In this case, the inner liner portion L is preheated to 
the temperature immediately before the start of the vul- 

45 canizing by the heating gas from the heat supply source 
315. 

[0152] Further, while a description has been made 
of an arrangement wherein the pre-vulcanizing is 
applied to the inner liner portion L of the green tire 6, it 

so is noted that the tread portion R is heated to the vulcan- 
izing starting temperature (140 to 160°C) by heating 
beater 36 whereby the pre-vulcanizing may be applied 
to the portions other than the inner liner portion L, which 
can be done even by the constitution as shown in FIG. 

55 43. In FIG. 43, the low pressure gas is supplied into the 
green tire 6 from the supply pipe 320 to put the shape in 
order, and the heating gas is supplied between the outer 
periphery of the green tire 6 and the heat insulating con- 
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tainer 39 from a supply pipe 360 to apply the pre-vul- 
canizing to the tread portion R from the outer periphery 
of the tire 6. 

[0153] Further, for carrying out the vulcanized tire 8, 
a roller conveyor 365 as shown in FIG. 44 may be used. 5 
The roller conveyor 365 of FIG. 44 is horizontally tiltable, 
and inclined after being inserted between the vulcan- 
ized tire 8 in the state of being torn off from the lower 
mold 56 and the lower mold 56 whereby the tire 8 is torn 
off from the lower bead ring 333 and carried down- w 
wardly to the carrying conveyor 311. After the insertion 
of the roller conveyor 365, the holding of the vulcanized 
tire 8 by the lower bead sector 334 is released due to 
the slight upward movement of the lower center mecha- 
nism 328. Further, after the carrying out of the vulcan- 75 
ized tire 8, the roller conveyor 365 is withdrawn from the 
tire vulcanizing press 203. 

[0154] The present invention provides a tire vulcan- 
izing method for, using a bladder and a tire vulcanizing 
press, applying preheating and shaping to a green tire 20 
externally of the vulcanizing press, subsequently, apply- 
ing vulcanizing and molding to the entire tire preheated 
by said vulcanizing press, whereby the time for restrict- 
ing the tire by the tire vulcanizing press can be short- 
ened, and the cycle time of the tire vulcanizing and 25 
molding can be shortened to improve the productivity. 



according to claim 2 or 3, wherein in said prelimi- 
nary step, said green tire is preheated to a temper- 
ature immediately before the start of vulcanizing. 

5. ([Claim 5] of 72340) The tire vulcanizing method 
according to claim 1, wherein in said preliminary 
step, after said vulcanizing step, shaping of a next 
green time is applied using the bladder carried out 
of said tire vulcanizing press. 

6. ([Claim 6] of 72340) A tire vulcanizer for carrying 
out the method according to claim 1 , comprising: 

a flexible and bag-like bladder; 
pre-processing means for inserting said blad- 
der into a green tire, bringing the bladder into 
close contact with the inner periphery of said 
green tire by enclosure of a heating gas into 
said bladder, and applying shaping to said tire; 
and 

a tire vulcanizing press provided separately 
from said pre-processing means for mounting 
said tire subjected to shaping and said bladder, 
and supplying a heating medium into said blad- 
der to apply vulcanizing and molding to the 
entire tire. 



Claims 

1 . ([Claim 1 ] of 72340) A tire vulcanizing method com- 30 
prising: mounting a bladder within a green tire 
externally of a tire vulcanizing press; as a prelimi- 
nary step, enclosing a heating medium into said 
bladder to thereby bring said bladder into close 
contact with the inner periphery of said green tire, 35 
applying shaping to said green tire to thereby 
obtained a tire subjected to shaping; and thereafter. 



7. ([Claim 7] of 72340) The tire vulcanizer according to 
claim 6, further comprising: 

tire removing means for mounting a vulcanized 
tire carried out of said tire vulcanizing press 
and the bladder to remove said tire from said 
bladder; and 

carrying means for carrying said bladder 
directed at said pre-processing means from 
said tire removing means. 



as a vulcanizing and molding step, mounting 
said tire and said bladder on said tire vulcaniz- 40 
ing press, supplying a heating medium into 
said bladder to thereby applying vulcanizing 
and molding to said entire tire. 



8. ([Claim 10] of 72340) A tire vulcanizing method, 
comprising: as a preliminary step, heating a green 
tire externally of a tire vulcanizing press provided 
with a bladder, and applying preheating to said tire; 
and 



2. ([Claim 2] of 72340) The tire vulcanizing method 45 
according to claim 1 , further comprising: 

in said preliminary step, applying preheating to 
said green tire. 

50 

3. ([Claim 3] of 72340) The tire vulcanizing method 
according to claim 2, wherein in said preliminary 
step, thick portions of a tread portion and a bead 
portion of said tire are heated from the outer periph- 
ery of said green tire to apply preheating to said 55 
thick portions. 

4. ([Claim 4] of 72340) The tire vulcanizing method 



as a vulcanizing and molding step, mounting 
said preheated tire in the outer periphery of 
said bladder and supplying a heating medium 
into said bladder to thereby apply vulcanizing 
and molding to the entire tire. 

9. ([Claim 11] of 72340) The tire vulcanizing method 
according to claim 8, wherein as a preliminary step, 
the thick portions of a tread portion and a bead por- 
tion of said tire are heated from the outer periphery 
of said green tire to apply preheating to said thick 
portions. 

10. ([Claim 12] of 72340) The tire vulcanizing method 
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according to claim 8 or 9, wherein in said prelimi- 
nary step, said green tire is preheated to a temper- 
ature immediately before the start of vulcanizing. 

11. ([Claim 13] of 72340) A tire vulcanizer for carrying 
out the method according to any one of claims 8 to 
10, comprising: 

pre-processing means for heating a green tire 
to apply preheating to said green tire; and 
a tire vulcanizing press provided separately 
from said pre-processing means, comprising a 
bladder for mounting said preheated tire on the 
outer periphery thereof, and supplying a heat- 
ing medium into said bladder to thereby apply 
vulcanizing and molding to said entire tire. 

12. ([Claim 1] of 72341) A vulcanizing method, com- 
prising: as a preliminary step, applying preheating 
to a green tire externally of a bladderless type tire 
vulcanizing press to thereby obtain the preheated 
tire; and thereafter 

as a vulcanizing and molding step, sealing and 
holding said tire, and directly heating it from the 
inner periphery of said tire to thereby apply vul- 
canizing and molding to said entire tire. 

13. ([Claim 2] of 72341) The tire vulcanizing method 
according to claim 12, wherein in said preliminary 
step, pre-curing is applied to said green tire. 

14. ([Claim 3] of 72341) The tire vulcanizing method 
according to claim 13, wherein in said preliminary 
step, pre-curing is applied to an inner liner portion 
in the inner periphery of said green tire. 
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to said green tire; and 

a vulcanizing and molding step for sealing and 
holding said pre-cured tire by said tire vulcaniz- 
ing press to directly heat it from the inner 
periphery of the tire, and applying vulcanizing 
and molding to the entire tire. 

1 9. ([Claim 9] of 72341 ) A tire vulcanizer for vulcanizing 
and molding a green tire, including: 

pre-processing means for heating said green 
tire to apply preheating to said green tire; and 
a bladderless type tire vulcanizing press pro- 
vided separately from said pre-processing 
means, sealing and holding sad preheated tire, 
and directly heating it from the inner periphery 
of said tire to apply vulcanizing and molding to 
the entire tire. 

20. ([Claim 6] of 72340) A tire vulcanizer for vulcanizing 
and molding a green tire, including: 

a flexible and bag-like bladder; 
pre-processing means for inserting said blad- 
der into said green tire, and bringing the blad- 
der into close contact with the inner periphery 
of said green tire by enclosure of a heating gas 
into said bladder to apply shaping thereto; and 
a tire vulcanizing press provided separately 
from said pre-processing means, mounting 
said tire subjected to shaping and the bladder, 
and applying vulcanizing and molding to the 
entire tire by a supply of a heating medium into 
said bladder. 



15. ([Claim 4] of 72341) The tire vulcanizing method 
according to claim 13, wherein in said preliminary 
step, a low pressure heating gas is enclosed into 
said green tire while rising the pressure, and pre- 
curing is applied to the inner liner portion in the 
inner periphery of said green tire. 

16. ([Claim 5] of 72341) The tire vulcanizing method 
according to any one of claims 1 2 to 1 5, wherein in 
said preliminary step, preheating is applied to a 
tread portion and a bead portion of said green tire. 

17. ([Claim 7] of 72341) The tire vulcanizing method 
according to claim 12 or 16, wherein in said prelim- 
inary step, said green tire is preheated to a temper- 
ature immediately before the start of vulcanizing. 

18. ([Claim 8] of 72341) A tire vulcanizing method, 
comprising: as a preliminary step, a preliminary 
step for heating a green tire, externally of a bladder- 
less type tire vulcanizing press to apply pre-curing 
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